The direct ophthalmoscope was introduced in 1851 by von Helmholtz,' although the principles of the technique, as detailed by Purkinje,2 predate the advent of this instrument by several years. Indirect ophthalmoscopy was described by Reute in 18523 and a binocular instrument was soon to follow in 1861. 4 Binocular indirect ophthalmoscopy did not, however, gain widespread use until the introduction of the head mounted ophthalmoscope by Schepens in 1947.5 Slit-lamp biomicroscopic examination of the fundus was possible (in all except eyes with extreme myopia) only after the introduction of the corneal contact lens, the high power concave lens (Hruby lens), or the high power biconvex lenses of good *Presented in part at Oxford Ophthalmological Congress, 1987. Correspondence to Mr G E Rose, FRCS.
optical quality (namely the +60 dioptre and, more recently, the +90 dioptre).
Irrespective of the method of examination used, the techniques of optical assessment of retinal elevations can be considered in two groups. The first group of methods assess the degree of separation of retinal features from the normally adjacent retinal pigment epithelium and choroid. The less used second group depend on alterations of surface contour that occur with elevations of the sensory retina.
METHODS DEPENDENT ON SEPARATION OF IMAGES
The central displacement of the retinal structures or associated lesions-for example, retinal haemorrhages or holes-with respect to the underlying choroid and retinal pigment epithelium provides an optically assessable measure of retinal elevation. There are several methods of examining this displacement:
Monocular methods.
(1) Disparity of dioptric correction required to focus the retinal and the choroidal details during direct ophthalmoscopy; (2) variable and increasingly hypermetropic objective refraction (indirectly related to (1)); (3) parallactic movement of retinal features over the choroidal background pattern; (4) position of shadows, cast by retinal structures, on the underlying choroid; (5) examination of 'optical sections' created with the slitlamp biomicroscope.
Binocular methods.
(1) Stereoscopic binocular indirect ophthalmoscopy and its adaptation to slitlamp biomicroscopy (with the +60 dioptre El Bayadi lens or the +90 dioptre condenser lens); (2) The examination techniques reviewed form a powerful armamentarium for the detection of retinal elevations. They fail, however, to utilise the full potential of the changes in surface contour that occur with retinal elevation.
Although more complex in practice, the retinal surface can be considered to be a concave mirror over most of its area, and very small degrees of retinal detachment will produce a marked increase in the radius of curvature of this concavity. As the retinal elevation increases, so the shape changes from concave to planar and finally becomes convex. The normal retinal surface reflexes that occur during indirect ophthalmoscopy (both binocular and monocular) are predominantly those that occur at a concave mirror, retinal elevation disturbing these patterns and thereby becoming manifest on clinical examination.
The detection of aberrations from the correct concavity of a spherical or parabolic mirror is a well established technique in the construction of astronomical telescopes. The Foucault test6 used in the detection of these aberrations is not, however, applicable as a test of retinal concavity. In contrast, the movements of the light reflexes during indirect ophthalmoscopy, as detailed in this paper, provide a novel, quick, and sensitive technique for the detection of shallow elevations of the sensory retina. times show striations along the direction of the retinal nerve fibre layer.
THE OPTICS OF SHIFTING RETINAL LIGHT REFLEXES
The condensing lens during indirect ophthalmoscopy produces an image of the light source positioned approximately at the iris plane of the eye under examination (Fig. 3a) . Displacement of the lens across the optical axis of the system is accompanied by a relatively greater lateral displacement of this image in the direction of lens movement (Fig. 3b) specular reflections (arising from the mirror-like properties of the retinal surface) will produce a zone of bright reflex on the retina (AMB in Figs. 4a and 4b), this reflex being greatest where the incident ray and its reflected ray coincide (points M in Fig. 4 ). As illustrated in Fig. 4a , the concave surface produces reflex highlights on the side of the retina opposite to that of the displacement of the light source (or lens). In contrast, the convex surface will have highlights on the same half of the retinal surface as that of the lens displacement (Fig. 4b) .
As the lens is moved across, so the light source image traverses the pupil and so the highlight moves across the retina 'against' the lens movement with a concave surface (Fig. Sa) and 'with' the lens movement for a convex surface (Fig. 5d) . After allowance for the inversion of the retinal image (and hence the light reflexes) as formed by the condensing lens, the net result is a 'with' movement of the reflexes (in relation to the condenser lens) for a concave surface and an 'against' movement for a convex surface.
SENSITIVITY OF THE NEW CLINICAL TEST
If an assumption is made of uniform concavity for the retinal surface, it is possible to describe a locus, during the movement of the condenser lens, of the point of maximal light intensity after reflection at the retinal surface. In clinical practice this image of the illumination forms a highlight on the retinal image.
The apparent brightness of the light reflex is dependent on the proximity of the image of the light source and the retinal surface.
A uniform concavity would be associated with a linear movement at the image plane (Fig. 5a ). Small degrees of retinal elevation, reducing the concavity, cause an image 'jump' at the edges of the lesion (Fig.  Sb) ; this 'jump', to an image plane remote from the retina, is associated with a reduced intensity of the reflexes in the area of elevation. When the concavity is raised to a planar configuration (Fig. Sc) , the locus can become more complex, having a mixture of both a 'with' and an 'against' movement. The former image results from the concave portion of retina and the latter from the planar (elevated) portion. The image formed by the planar surface is, because of its relative remoteness from the retina, of lower intensity than that from the concave (normal) retina.
Indeed the author considers it probable that this Fig.  7 ) and the optics of the observation system, the image 'jump' is defined in this work as the angle subtended at the source image in the iris plane (angle ,1 in Fig. 7) . d Fig. 6 Geometry associated with a central elevation, e of the retina, from its original radius ofcurvature, r, to a new concavity with radius r' (and centres ofcurvature C and C' respectively). The geometry is discussed in the Appendix. where 'e' is the central retinal elevation (Fig. 6) . In right-angled triangle CIX, tan b = h/(r'+e-v) 
